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Standard Operating Procedure (SOP)
Filmetrics F40
(MET-04)
In case of fire or injury please call 911 (511 from campus phones)

If there is an error on the system/tool please report it
in IRIS, the staff will take care of it
Please DO NOT run diagnosis without a staff
member’s approval
General safety tips and common mistakes
1)
2)
3)
4)

If the system is not running, make sure you are logged into the tool on IRIS.
Please be careful with the characterization wafer. They are very expensive
Make sure you let the light source to warm up for about 5 minutes for the best result.
If the goodness of the fit is bad, or thickness is off, make sure the thickness range in
your recipe is wide enough for the measurement (see section 2.3)
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Filmetrics F40

-

Primary tool owner: Sam Azadi.
For questions regarding process development and characterization of etch contact Sam
Azadi at: azadi@seas.upenn.edu
Problems with the tool MUST be reported on IRIS. Do not contact primary tool owner
with tool issues directly.

Procedure Overview
1)
2)
3)
4)

Calibrate the tool and confirm calibration
Pick / set up the proper recipe
Conduct measurement
Appendix I: n and k measurement

Tool Overview:
he Filmetrics F40-UV is a microscope-mounted thin-film measurement system, capable of nondestructively measure thin-film thicknesses in small (patterned) areas. The microscope is a
standard Olympus BHJML metallurgical trinocular microscope. It is an optical reflectometer,
acquiring reflection spectra between 400-900nm optical wavelengths (Vis to Near-IR) with a
regular halogen microscope light source. The Filmetrics software then performs curve-fitting to
determine the thickness and/or refractive index of the measured films.

Full procedure:
Log into the tool via IRIS
1. Calibrate the tool and confirm calibration:
1.1. Turn on the light source on the tool.
- For the best performance, allow the light
source to warm up for 5 minutes.

1.2. Make sure the “FILMeasure” software is
open. If not, click on the following icon
on the desktop

1.3. Verify that the “measure” tab in open
on the screen and locate the calibration
wafer

Place the “Focus” region of the calibration wafer
under the tool and use the micrometer knob
behind the tool to focus on the region.

Caution! DO NOT touch the surface of the
calibration wafer ESPECIALLY the three marked
regions

You can examine the focus using the “live video”
on the screen

1.4. Move to the “SiO2” region on the wafer
and click on “Baseline”.

1.5. The “Baseline
appears.
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You will have to follow three steps:
i)
Take sample reflection:
Put the SiO2 region under the
light, and click on “Take Sample
Reflection”
Click “next ->” once the software
allows you.
Note: You can use your own
sample for this step as well. This
will be helpful for non-usual
samples with higher reflectivity.
ii)
Take reflectance standard:
Place the calibration wafer
under the light, focus on the
bare Si region of the calibration
wafer. and click on “Take
Reflectance Standard”.
Note: If you sample is on Quartz,
or Sapphire, or any other
substrate than Si, use your blank
substrate and change “Si” on the
screen to your own substrate
material
iii)
Take Background
Place the BK7 45 deg inclined
standard piece under the light
and click on. “take Background”
Once the status reads “finished” you can
proceed to the next step.

-

i)
ii)

iii)

Confirm your baseline was done correctly
by measuring the SiO2 region. You can do
this by the following steps:
Place the SiO2 region under the light.
Click on the drop-down menu on the
middle right side of the screen and
pick the “SiO2 on Si_calibration
wafer” recipe from the “Staff” folder
Click on “measure” an compare the
value to the value reported on the
case of the wafer. If the values match
and the goodness of the fit is above
0.99, you can proceed with
measuring your sample.

2. Measure your sample:
Note: If you don’t know the optical properties of
your sample, please refer to Appendix I for how
to measure the optical properties of your
sample.
If you know the optical properties, proceed to
step 2.1.
2.1. Pick the proper recipe by clicking on the
drop-down menu on the middle right
side of the screen.
If you already have a stablished recipe that does
not need editing, proceed to step 2.6.
2.2. Click “Edit Recipe” and add/remove the
proper layers of materials on your
sample surface using the plus or cross
icons. Leave the medium as “air”.
You can choose a material from the
drop-down menu of the materials once
you add a new layer.

Note: If you have multiple layers, it is best to
give a more accurate thickness to the bottom
layers. We strongly encourage you to measure
each layer as you deposit the material to keep
track of thickness accurately.
2.3. If you have multiple layers, type in the
thickness of bottom layers. If you know
the value, type in the accurate value,
and deactivate the “range” by clicking
on the checkmark in the box in front of
the range value box.
- Note: Image here shows the range
activated and set to 100 %.
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2.4. For the layer with unknown thickness,
give the “nominal thickness” a rough
value, and activate the range. Give the
range a value so you are confident the
layer thickness is within the range.
2.5. Save the recipe and click “OK”.
2.6. Roughly adjust the focus on your
sample surface and click “measure”.
- The thickness value is acceptable only if
the goodness of fit value is above 0.99.

Deactivate this if you know the exact
thickness
If you don’t know the thickness, give
the rage a wide enough value that you
are sure contains the thickness

Note: You can save the data, or the graph by
picking the appropriate function under “file”
from top left corner of the screen.
2.7. Once you are done, turn off the light
source.
Log out of the tool via IRIS once the pumping is
done
Appendix I: n and k Measurement
A1. Pick the “n and k” recipe from the “staff”
folder. Click on “Edit Recipe”

A2. Remove all layers except air as “medium”
and substrate. Click “OK” and “Measure” your
sample thickness.

A3. Play with the focus and keep clicking
“Measure” until the model (the red line on the
graph) “tangents” with the measured peaks of
the sample – see images.

A4. Next you have the option to “tune” the optical

constants and thickness of the model to the
measured spectrum. From the material library
choose the material that is closest to your sample
and find the thickness. Start just with the thickness,
type the thickness (your best guess)
Click “OK” and “Measure”. Change the thickness
until “goodness of fit” [GOF] is above 0.9

A5. Next, you will tune the optical constants. Check
the “Meas.” Box in front of n and k fild of the film
(leave the air and Si n and k unchecked). Click “OK”
and “Measure”
You can check if you are getting better “goodness
of fit” without additional tuning.

To save the measured values, go to “file” and click
“Save Measured n and k …” and give the film a
specific name – see image.

-

Note: This will save the n and k values with
the specified name in the tool’s library, and
you can add this specific material with the
measured n and k values in your thickness
measurement recipe

Feel free to contact the staff members with any questions
about your process and the tool.

